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Drawving upon the FésponSés of 268 instructors of.
randomly selected class sections offered at the Los Angeles Community
College District during Fall 1980, this paper assesses the role of
the faculty in remedving the unier*egrezen*a¥1cn of women,
minorities, and the handicapped in science education. The paper tftirse
summarizes probable causes of this underrepresentation and then
discusses the survey findings, focusing particularly on the
characteristics of the 99 science instructors and their responses to
questions related to: (1) their activities to Tecruit more students,
ﬁsfticulaﬁly handicapped, women, and minority students, into their
classes: (2) the 1mpc:tancé of 16 activities a2nd skills in terms of
students' success in their courses: (3) the kinds of support services
that were and should be promoted by their colleges: (4) the
percentage of students needing seven specified support services,
whether teachers' would Tecommend these services, and reasons why
students do not take advantage of these services; (5) the emphasis
given to nine student activities in their classes: and (6) reasons
why women, minorities, and the handitcapped are underrepresznted in
ecience programs. Finally, the paper presents summary conclusions,

. indicating that science instructors are avare of their students?
“1imitations:.are not greatly concerned with- the student mix; and are
‘continuina to use traditional modes of instruction. (JP)
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INSTITUTIONAL FACTORS AFFECTING STUDENT
PARTICIPATION IN COMMUNITY COLLEGE
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" Paper presented to the
Special Interest Group in
Commuriity/Junior College Research
at the 1981 Annual Meeting of the
American Educational Research
Associatinn, Los Angeles,
April 13-17, 1961,
INSTITUTIONAL FACTORS AFFECTING STUDENT FARTICIPATION
IN COMMUNITY. COLLEGE SCIENCE PRGGRAMS

Arthur M. Cohen

The cémmUﬂity colleges enroll the highest percentage of minorities among
all postsecondary educational institutions. They also enroll sizeable percentages
of returning women and handicapped students. Hence, it was natural that the
National Science Foundation's concern with science education for women, minorities,
and handicapped sggdehts would extent to patterns of science education for these
groups in community colleges. During 1977 and 1978 the Center for the Study of
Community Colleges had studied patterns of science curricu]ﬁm and instéuctian
in community colleges natéonwide,: In-1980, NSF furded the Center to study the
performance of women, minorities, and handicapped students <in the Los Angeles
Community College District, the largest community college system in the nation.
fhe data reported here stem from these studies of the students' course-taking
patterns as revealed on their transcripts and of surveys of students and faculty
members in the District.

Several reasons have been advanced to .explain why women, minorities, and
the handicapped are typically underrepresented in science curriculums and in
science careers. For women, math aversion has been documented; for minorities,
poor priar.academic preparation has been advanced aé?a reason; and for handicapped,
the lack of role models has been considered a detriment. For af] the groups,
insufficient career role information and cultural and social gaps are often
considered to act‘és %nhibitors@ |

On the other side, the incentives for enrolling greater numbers of women,

minority, and handicapped students in science education courses hdve aiso been\xh



traced. The cammunity coileges have special tutorial andvcaunseiing services
for women and minority students, and many campuses have special enablers for the
nandicapped. The ERIC files. include numercus reports of special programs and
services to aid members of these groups. But alil students do not take advantage
of these services. Many do not even know they are avai?ab]e. As an extreme
'exémpTe§ ﬁn‘a study of students in fourteen California community colleges, Hunter
and Sheldon (1980) found that one-fourth of the students who said that finances
would be a problem ?Dw them while they were in college were unaware of the existence
of a financial aids office. The tutorial, counseling, and other instructional
support services have often suffered a similar fate.

What about the instructors? To what extent do they help members of these
special student groups advance in science? To gain information that would
help answer those questions we surveyed the instructors of 268 class secticns in
the Los Angeles Community Coilege District. The sample was drawn by tékiﬁg every
thirteenth class section from a 1ist of those offared on all nine campuses on
Wednesday of the fifth week, Fail, 1980, at 10:00 a.m. and 7:00 p.m. Responses
were obtained frem 99 science instructors and 169 instructors of other-than-saience
courses,

The ratio of part-time faculty teaching science was 19 péfceﬁt. The science
faculty as a whole tended to be an older group: 60 percent of them had taught
in a ccmmunity college for more than ten years. These two dimensions marked the
i major distinctions between them and the nonscience instructors. Of the latter
group, 26 percent were part-timers and only 44 percent had been teaching for more
‘ﬁhan ten years.

We asked the instructors to respond to the questiaﬁs in terms of their class

section that we had sampled. In response to a question as to why students were

taking the course, nearly half the science instructors sajd it was required for
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the student's major  How do students get into the classes? Some instructors
indicated they had taken active steps to recruit students. Just over half had
attempted to advertise their classes on campus, encouraged the counselors to advise
students to take courses in the field, and/or tried to make their course relevant
to the students' occupational interests. But the other side of that zoin is that
by their own admission nearly half the instructors had dorie nothing about student

recruitment, tending instead to wait for the students to appear.

They assumed that the college's written documents, counselors, and the informal
network of student interaction would propel the students toward their courses.
We asked about vafﬁuus activities impcrtant for student success in the
class; how important the activities were and whether the students were able to
perform them adequately. Around half the science instructors said that the
lstudemts‘ abilities to do problems or aisignmEnts requiring statistics or higher
order mathematics were not very important. Other "not very important” student -
projects, and identifying biaces that might influence the findings of a research
report. On the other hand the characteristics considered quite important were the
students' ability to summarize the readings, having the necessary time to complete
- course assignments,. and work-on problems requiring arithmetic. As for what
the instruct@ré felt their students were able to do, around one-third of thé group
said their students could not handle statistics or mathematics beyond arithmetic
including college algebra, analytic geometry, or the calculus.
Apparently the instructors felt it important for their students tu take the
time to study, do arithmetic, -and understand what they were reading. "ut signi=
. ficantly fewer instructors believed their Sthents could do thése tasks adequately

than the number who felt that those abilities were important. .In fact, the > was



quite a disparity between what the instructors felt was important in the class
and what they believed their students were able to do adequately. As ah example,
whereas 71 percent of the instructors said that it was important that their
students spend a concentrated period of time--two hours or longer--studying for
the class, only 35 percent said their students were able to do that. Similarly,
twice as many felt it important that students have %he necessary time to complete
course assignments as those who thought their students did have the time. And
twice as many felt it was important that their students be able to express them-
selves in writing as compared with the number of those who thought their students
could do so. Furthermore, whereas 44 percent of the instructors thought it important
that students learn on their own, pursuing ideas, and finding needed information,

only 20 percent thought their students were able to do that adesquately.

Table 2 Here

-, The science instructors' perceptions of their students' abilities ranked
lower than did the nonsciénce inétru&t:rs‘i However, half the science teachers
felt that their students at least could summarize the major points in the class
reading assignments, work on laboratory exercises by following sets of written
directions, work on problems requiring arithmetic, and understand the texts.
And a1thngh the students' ability to express themselves when speaking was
considered important by only one-fourth of the instructors, well over half o.
them thought their students were quite able to do so.

Is help available to the students? How many students need such support
services as counseiing, basic skills courses, and tutoring? We asked the
instructors what percent of their students needed the services, and the responses
spread almost evenly across the choices: 0-25%; 26-50%; 51-75%; and 76-100%.
But the tendencies were for the instructors to think that more of their students

needed career counseling whereas fewer of them needed tutoring in mathematics.




b .
Furthermore, not more than two-thirds of the instructors would recommend any
of the services: counseling, tutoring, or basic skills courses and laboratories. .
They felt their students did not take advantage of the services, were not willing
to devote the extra time or effort. And they themselves felt these services were

not very helpful.

Tables 3 and 4 Here

The science instructors tended to feel that their instructional materials
were appropriate for the diverse background of the students taking their coﬁrses,
However, more than gnEafsurth D% them said their instructional materials were
similar to those used in parallel courses at the State.cc11eges and universities.
This latter perception %sinot shared by Russell and Perez (1980) who examined a
samb1é of texts used in the first-year general chemistry courses taught in
California community céTTeges éné universities and found the tapics;to be similar
but the level of coverage to bhe quite at variance.

We asked questions.of assignments §§d grading practices and found the over-
whelming majority of instructors saying that all students study the same material
at the same time. Only ten percent of the classes were reported as being self- )
paced. More than half the science faculty said that students' arades were
determined relative to a fixed performance standard but one-fourth admitted to

grading on a curve. Relatively few iﬂst;dctors based their students' grades on
workbook completion, participation in class discussionsg\ar on the students'
preparing displays, models, or artwork. Most used quick score and essay exams,
and 20 percent said that written assignments counted toward student grades.

The instructors suggested that "acquaintance with concepts of the discipline,"

was given considerable emphasis in their classes whereas "relatfonship of the

concept to the student's own values," received very few responses.

Table 5 Here
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When asked why women, minarities, and the handicapped tended to be under-
represented in science, instructors responded that the students didn't kriow
about careers in the sciences, .they had inadequate bazkércund to take science
courses, or they weren't 1Pte“55ted in science. Few instructors seemed to place
the blame on the faculty themse1/es for not taking deliverate steps to recruit
students. iost felt that student ﬁecruiiment and activities to help the students
succeed in science were the responsibility of such ancillary services as spéc%ai
laboratories, tutors, and counselors. Argund four of every five re;paﬂdénts

said that these services were available.

Table 6 Here

Several conclusions may be drawn. First, the science instructors are realistic.
They know their students. They are especially aware of their student's limitations.
They tend to feel that most of their students could benefit from exfra assistance
but only around half of them would recormend the basic skills ccurses or the |
tutorial services available to assist the students in mathematics or science. They
seem to take a dim view of any instruction cFFered-by other than the regular
classroom faculty.

Second, women, minorities, and hand1capped students seem not to be among the
instructors' most prominent concerns. Re1at1ve1y few of them saw a need far
restructurino what they were doing to accommodate these special student groups.
Actually, recruiting any students to science seemed of little import to the
instructors. By-self reporﬁ, only one in eight instructors had ever gone into a
high school seeking students, falking about science classes with the high school

And recall that 60 percent of the instructors had had more than ten years of

.

experience in the community colleges. The classroom is the instructor's domain;

students come to it on their own, are taught, and ]eaveilgRecruiting students
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and recommending ancillary or support services for gtudénts who do not do well
in the classes is done by a significant minority of the instructors, but most
seem not to engage in those activities.

_In summation, the community college offers access, one more chance for
students who did poorly in high school. Some of the especially tailored, highly
publicized programs to recruit and retain women, minorities, and handicapped
students 1 science courses have had dramatic results with é few students. But
iﬁ the main, most community college students find teachers in classrooms trying
to get them to learn science and mathematics in traditional wéys. Few students
také advantage of the special services avai1ab1é'to'thémi Mosi seem destined
to get what instruction in and encouragement toward science they will get from

their classroom teachers.
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If yes, what have you done to recruit more studenis {0 your courses? Ciesse check ali
items that apply.

a.” Advertised my classes on campus . 30

b. Encorraged counselors to advise students tc -ake more courses in my field__35

c. Went into the local high schools to advzr’t e courses in my discipliné ,,1,2,,
d. ~ Changed the format or content of my caurse(s) to attract more women
and minority students e
34

e. Tried to make my course relevant to students’ occupational interests ~ __34_

f. Developed and/or presented an extra-curricular foering in 'my subject
area- (forum, exhibit, lecture) 20

g. Met with groups of students in college-sponsored organizations

(e.g., women’s resource center, Spanish club, EC)PS) to discuss career 1 4"
oppnrtumtles in my field ! —_—
h. Developed specix' instructional strategies for teaching handicapped 7
students v 13
1. Obtained information about. career oppcrtumtles for harzdzsapped 10
students in fields related to my discipiine R
j. Obtained information about career opportun ; for women studeats 7
in fields related to my discipline: ) 21
k. Obtained information about career Oppartumtles for minority students 13
in fields related to my discipline E —_—
. Other (please specify) | 12



Table 7

Haw impartsnt are these sctiviﬁes in te%rms of students success in this uurse" Please mdu.ate how

How important is this
activity. in this class? Most of w2y students:

Q:*:' > s .=
T3 EERE
z 5% E =2 é'ﬁ : =
g %E 52 33 a5 Zes
A O 3% 3
£ . ZE zE &8 2= <&E
a. Summarize major points in class B
readings 63 29 9 54 40 6
b. Spend a concentrated period of time—
two hours or longer—-study‘mg 7
for this course \ 71 23 7 35 59 6
c. Have the necessary time to complete
course assignments gl 15 4 48 48 5
d. Work on laboratory exercises by 7 7
following a set of written directions 42 .14 _ 44 49 42 9

e. ‘Work on a paper or a project in
~ which students have to put together _ 7
ideas from various parts of the course 23 .26 51 o032 83 15
f. Identify biases that might have
mﬂuenced the findings of a research

g Egcpress themselves when speaking 25 40 _ 35 57 38 5
~h. Express themselves in writing ! 35 19 23 63 _14_
i. Work on problems or assignments that
require college algebra, analytic ) 7 7 '
geometry, or calculus 35 21 44 18 49 - 34
J. Woik on problems or assignments that
require arithmetic (e.g., multiplication, ' :
division) o 56 20 24 50 41 9
k. Work on problems or assignmnents that ‘
require statistics (proportions, ’ ) - '
probabilities) , 17 23 60 9 59 33

. Learn on their-own, pursuing ideas,

and finding needed information 44 44 12 20 65 15
m. Understand course reading assignments 80 18 2 a7 52
n. Understand the uses of science technical . , i
developments and uses in society L33 4 26 40 50 10




Table 3

Which of the following activities are promoted by this college? Which activities do you think the !
college should provide and/or increase? Please check all responses that apply.

This college This college
promotes this should pro-
. aetlvity | vide/increase
. thi= activity
This college provides: —
a. Information about special skills needed to succeed in my
courses 68 .48
b. Special mathematics courses to help students succeed in )
my classes , . 19 1
c Tutors to help students who desire extra help in ‘my course  _80_ 32
d. Speclal courses to help students improve their study skllls _ , 7
(notetaking, test taking, writing) 65 1
e. Lectures, demonstrations, or exhibits (not part of a course) )
on some aspect of this discipline _68 75
f:  Advertising courses in my area through flyers, pcsters; B )
newspaper articles 60_ 76
g. Resource pérscms (e.g., counselor, faculty'member) who are o i
wxllmg to assist students with personal problems 83 _38
k. Dpportumues for students to meet representatives from 7
companies that employ people-in my ﬁeld L 63
. 1. - Seminars, programs, or lectures on career oppartumties )
. " . related to my dlsciplme . : 73 63
J: Invitatmns to faculty members from foureyear institutions o
to discuss their academic programs wnth students at’ 7
this college 62 73 _
k. High school students with' information about programs, 3 )
courses, or careers in my field ! 70 _67
. An exam for students wishing to enroll in this course - 86 N
m. Counselors who are knowledgeable about offerings and N
career opportunities in my field 52 39
n. Members of minority groups who are successful in my ¥
field are invited to campus to meet with students 49 89 |
0. Women who are successful in my field are invited to 57 e
. campus to meet with students _ —_
p" Handicapped persons who.are successful in my field are
invited to campus to meet with students - A8 2z
1

Thnnk you very much for mmpletmg thls survey




Table 4

|
'\
What péreentage of your students could benefit from each of the special services listed Lelow?

Would you recommend it to your students? If students do not use a needed service, why do you
think this is so?

—

Students do not take advaotage of this

Percent of Would you

shudents recommend § -
" needing this They are [They do nof| Theyatcnot | They do
service | service? notaware |bellevethey] willingto | not find
T = — —=4 ofthe can beneflt] devote extra | services
o- | 26| 51-.| 76- | Yes | No service |fromservied timeor vailable at
5% | 50% | 75% |100% “effort convenien
time

a. Academic counseling 24| 21 |35 |20 |66 | 25 13 25 | 26 - |11
b. Career counseling 11125128 |36 |70 | 27 22 1 19 20 1 1

c. Basic skills courses in ,
reading and writing 15 (32 {32 {22 |61 | 35 9 12 - 44 11

d Basic skills courses in .
math 26 |27 |23 |23 |54 | 41 9 | 12 39 |10

e. Basic skills courses in the

sciences 22|28 |27 (28|51 [43 | 8 | 8 | 36 |10

" f. Tutoring in math 26 33126 16 ]ss |41 | 15 |12 | 34 |17

g. Tutoring in science 28 | 25 |29 |18 |46 | 49 13 | 12 | 29 |13
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= - Table 5

Please indicate the emphasns given ‘to each of the followin g tudent activities in this class.

&
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Written paper assignments

* Quick-score/ objective tests/exams
Essay tests/exams 29 J =
Workbook completion 77
Regular class attendance : 85 e
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Participation in class discussions : R
g Rescarch/laboratory reports 60 23 17
h. Displays, models, art work, etc. 96 _1 2,

Laboratory exams

e
13

- Table 6
Nationwide, women, members of ethnic minorities, and the handicapped tend to be undeﬁ’epre:
sented in science cauﬁ gg?mms, and careers. Why do you think this is so? Plﬂse check all that

ipply ¢
UNIVERSITY OF CALIFORNIA
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103 :LMELL;S uu;lmu\.m 60024 l g E é 3 8
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z_ = _= £5¢S

a. Science careers are typxcally clcsed to thes ] . -
populations , 16 17 27 . 10

b. Faculty advise these students against pursumg

science courses and careers 12 1 14 8
Limited inclination to think along scientific lines 27 27 A _26
Inadequate background in the sciences - 27 . 44 21 42_
Lack of interest in the sciences 28 31 S 24

Lack of knowledge about careers in the sciences
Physical barriers

" Poor background in mathematics
Limited preparation to comprehend course material

56 ™o oo

i.

Poor skills in reading
Poor study habits
Difficulty in meeting course requirements A3 29 _ _8_ 27

36 . 10 . 49
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